INTRODUCTORY.	3
It is therefore evident that the utility of lubricants is two-
fold : in the first place, the use of a suitable lubricant reduces
the frictional resistance to such an extent that it can be
overcome without any undue expenditure of energy; and
secondly, the parts in contact are protected against too rapid
wear.
Before entering upon the subject of the various kinds of
lubricants, it will perhaps be advisable to consider the ques-
tion : In what does the efficacy of lubricants consist *? This
problem can be easily solved by a closer examination of the
condition of the surfaces that are in mutual sliding or rolling
friction.
If we examine with a powerful magnifying glass any hard
and carefully polished body, even a steel plate polished until
it reflects like a mirror, it will be found full of scratches and
irregularities which have been produced by the polishing
agent on its surface. In reality, therefore, even the most
carefully polished body is by no means what it seems to be
—namely, a perfectly smooth surface—but, on the contrary,
is covered witb irregularities, prominences and depressions,
furrows and elongated scratches.
If we imagine to ourselves two such bodies sliding or roll-
ing over one another without the application of a lubricant,
we shall find that the prominences on the one catch in the
depressions in the other, and vice versa, with the result that a
very considerable expenditure of power will be needed to lift
the prominences on the one body out of the depressions in
the other, or to draw them up as it were along an inclined
plane. The frictional resistance, also, will be much greater,
owing to the largely Increased surface resulting from the
inequalities.
"With this high frictional resistance is associated still
another phenomenon: when the speed is Increased, the
prominences on the one body will not always be lifted uni-
formly out of the depressions in the other, but many of them
will be rubbed off. resulting on the one hand in a great ex-
penditure of power, and on the other in a disproportionately
rapid wear and tear of the parts in contact.
It will be easily understood that the frictional resistance

